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Superconductivity Orbital ferromagnetism

hBN’s role is complicated



Atypical twisted bilayer graphene (TBG)
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(Quantum) anomalous Hall at n/ns = 3
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hBN alignment is the key for MATBG?
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(Q)AH is quite common in moirés!
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MATBG + WSe2:
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From moiré to multimoiré
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From moiré to multimoiré
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From moiré to multimoiré

Moiré quasicrystal
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From moiré to multimoiré

Supermoiré: 𝜆sm =
𝜆m
𝜃
=

𝑎

𝜃2
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From moiré to multimoiré

Supermoiré: 𝜆sm =
𝜆m
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𝑑 = 0
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TBG/hBN multimoiré 

`
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90 commensurate
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TBG/hBN multimoiré 

`
Sharpe, Fox, et al.

Serlin, et al.

120 commensurate 60 commensurate
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TBG/hBN multimoiré 
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TBG/hBN multimoiré 
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Sharpe, Fox, et al.
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‘Cut and 

Stack’

Align crystal facets*
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Deterministic fab with rapid feedback

Kamat, Sharpe, et al. arXiv.2405.18588
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Second harmonic generation for hBN

Polarized Raman for graphene

Torsional force microscopy for moirés 
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Deterministic fab with rapid feedback

30 µM

10 µM
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θ~0°

θ~0.3°



Anomalous Hall!
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+/- 100 mT

θ~0.97°

300 mK

Large gap at CNP



Cooling to 30 mK, superconductivity!?

19

30 mK



What is θGBN? Let’s speculate 
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120 commensurate 60 commensurate90 commensurate

This work?
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+/- 100 mT

θ~0.97°

• Bottom up deterministic fab with intermediate 

characterization

• Fabricated TBG aligned to hBN:

• Sample exhibits AH at +/- 1

• Weak superconductivity in a C2 broken device?

• The hBN/TBG phase diagram may be quite rich!

• Happy to discuss additional HTG data
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